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1 He.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eab 0cBOCHUS TUCITUTUIMHBL: C(HOPMUPOBATH KOMIIETCHIIMM 00YyYaromerocss B 00JacTH pa3padOTKu
W UCCIENOBAaHMS HEMPOCETEBBIX CUCTEM YIPABICHUA. Pa3BUTh HABBIKA MCIIOJb30BAaHUSI HEUPOHHBIX CETEH
JUIS. MOJCIMPOBAHUS TEXHOJOTMYECKUX IIPOIECCOB M IMOCTPOCHUSI CUCTEM YIPaBJICHHS Ha OCHOBE
MHTEJUIEKTYAJIbHBIX TEXHOJIOTHUM.

3agaun:

- U3YYUTb OCHOBBI TEOPUHU HEMPOHHBIX CETEH;

- pacCMOTPETh MOCTPOCHUE PA3JIUUHBIX TOMOJIOTUH HEUPOHHBIX CETEH;

- I0Ka3aTh OCHOBHBIEC AJITOPUTMBI M1 METOJIUKH 00yUeHUs HEUPOHHBIX CETEH;

- PacCMOTPETh OCOOCHHOCTH CHCTEM YIIPaBJICHUS Ha 0a3e HEHPOCETEBBIX TEXHOJIOTHIA;

- TPOJAEMOHCTPUPOBATH C TIOMOINBID HWMHUTAIIMOHHOTO MOJEIHPOBAHUS (DYHKIIMOHHPOBAHHE
HEUPOCETEBBIX CUCTEM yIIPaBJICHUS.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCUTCS K AMCUUIUIMHAM (MOIYJsIM) IO BBIOOPY BapuaTHUBHON vacTu Oioka [l
«JlucuumuinHel (MOYIIN)»

[TpepexBu3uThl qUcUMILIUHBL: 51./{.B.6 Ynpasnenue 6 mexuuueckux cucmemax

[TocTpexkBU3UTHI AUCUUILINHBL: Omcymemayiom

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YYCHUA JUCHUIIJIIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/Ie CJICAYIOMIUX PE3YJIbTAaTOB O6y‘leHI/I5{

Ko n HaumMeHnoBauue
dbopMUpYyEMBIX KOMIETSHIIHIA

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHIXKCHHA KOMIICTCHIIMHN

[Inanupyemblie pe3ynbTaThl
00y4eHUs IO TUCIUIUINHE,
XapaKTEPU3YIOLIUE ITAIbI
(dbopMupoBaHus
KOMIIETEHIINI

[1K*-3 Ynpasnenue paboramu
10 COTIPOBOXKJCHUIO U
MPOEKTaMH CO3JIaHU
(mogudukanun) VC,
ABTOMATH3UPYIOIIUX 33291
yIIpaBJIeHUs

[TK*-3-B-3 Hcmonb3yeT METOJIbI U CPEJICTBA
00paboTKM HHPOPMALIUU, METO/IbI
OIITUMHM3AINH, a TAK)KE 3HAHUS
MEePCIEKTUBHBIX HANIPaBICHUN HAYKU U
TEXHUKH B 00JIACTH CUCTEM YIIPaBICHUS
JTAHHBIMU, UHTEJUIEKTYaIbHbIX CUCTEM
YIPaBJICHUS, SKCIIEPTHBIX CUCTEM, CUCTEM
MOAJIEPKKU MIPUHATHUS PEIICHU,
MIPOMBIIIUICHHBIX POOOTOB, CHCTEM
TEXHUYECKOTO 3pEHHUsI, HEHPOCETEBBIX
TEXHOJIOTHI M TEXHOJIOTHI MAIlIMHHOTO
o0OydeHus B 3a/1a4ax yIpaBICHUS

3HaTh: epCIEKTUBHbIE
HaIpaBJICHUS HAYKH U
TEXHHUKH B 00J1acTH
IIPOMBILUICHHOU
aBTOMATHUKH,
MIPOMBIIIIEHHBIX POOOTOB U
CUCTEM TEXHHYECKOI0
3peHus

Ymern:

HCIIOJIB30BAaTh METO/IBI
CUCTEMHOTO
MOJIETTUPOBAHUS AJIs
peneHus 3ana4y
yIPaBIEHUS NPU TOMOLIH
HEWPOHHBIX ceTen
Baajgern:

ITOpUTMaMH ¥ METOaMU
U1 pa3paboTKu
IIPOTOTHIIOB
MIEPCIIEKTUBHBIX
HEUPOHHBIX CETEM




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCIHIIIHHBI

OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET S 3aueTHBIX eauHHuI] (180 akageMudecKux 4acos).

TpynoemMKoCTs,
Bun pabotbr aKaJICMUYECKHUX YaCOB
7 cemecTp BCETO
O011asi TPYI0EMKOCTH 180 180
KonTakTHas padora: 35,25 35,25
Jlexmum (JI) 18 18
Jlaboparopusie pabots (JIP) 16 16
Koncynbranun 1 1
ITpomexyTouHas aTTecTanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 144,75 144,75
- 8bINOJIHEHUE UHOUBUOYATbHO20 MBopuecKo20 3adanus (U173);
- CAMON0020Mo8Ka (Mpopabomka u no8MopeHue 1eKYUOHHO20 MAmepuala u
Mamepuana y4eOHUK08 U y4eOHbIX nocooOull;
- N0020MOBKA K 1aO0PAMOPHBLIM 3AHAMUIM,
- 10020MOBKA K pYOENCHOMY KOHMPO.IIO)
Bua uToroBoro KOHTpoJIf (3a4er, IK3aMeH, J1u¢depeHIIHPOBAHHBII 3K3aMeH
3a4er)
Paznernsl qUCIUIUIMHBL, H3y4aeMbIe B 7 ceMecTpe
KomnnuaecTBo yacos
Ne HawnmenoBanue pasnenoB ayAuTopHas BHEay/I.
paszzena BCETo abota
T 13 | 7P pabota
1 OCHOBBI HEHPOHHBIX CeTel 40 2 2 36
2 [TpumeHeHue HelpoceTel B pa3InYHbIX 00IaCTIX 44 4 4 36
TEXHUKHU ¥ TEXHOJOTUI
3 HelipoceTeBble cuCTEMBI yIPABICHUS 46 6 4 36
4 W3yuenmne ocobeHHOCTEH PYHKITMOHUPOBAHUS U 50 6 6 38
MMUTAIIMOHHOE MOJIEIMPOBAHNE HEHPOCETEBBIX
CUCTEM YIPaBICHUS
Uroro: 180 18 16 146
Bcero: 180 18 16 146

4.2 ConepxxaHue pa3iesioB JUCHUNIHHBI

Pa3nes 1. OcHOBBI HEHHPOHHBIX CeTeH.

HOHSITH@, OCHOBHBIC OITPpCACICHUA U Knaccmi)nxaupm HCKYCCTBCHHOT'O HHTCIIJICKTA. BBC}IGHI/IG,
NMOHATHUC CCTCCTBECHHOI'0O W HCKYCCTBCHHOI'O HWHTCIIJICKTA, MOJACIHMPOBAHUC OMOJIOTHYECKOTO HeﬁpDHa,
OCHOBHBIC OIIPCACICHUA U BUJIbl HCKYCCTBECHHOT'O MHTCJUICKTA U 0o0acTH ero MMPUMCHCHUA. KJ'IaCCI/I(l)I/IKaHI/IH

HEHUPOHHBIX CETEM.

Pa3znen 2. [IpumeHenue HellpoceTed B Pa3JIMUYHBIX 00J1aCTAX TEXHUKH U TEXHOJIOTH.

Tononoruu, mpaBuiIa ¥ alrOpUTMbI OOYYEHHUS pa3IM4YHBIX CTPYKTYp Heipocerell. [loaroroBka

oOy4Jaronux BEIOOPOK, aHATN3 U (PYIIBTpaAIUs JTaHHBIX.
Pa3nea 3. HeiipoceTeBble cCTeMbl YIIPABJICHHS.

[TocTpoenue cuctem ynpaBieHHs Ha 0a3e HEUPOCETEBBIX TEXHOIOTUNA. CTPYKTYPHBIE CXEMBI CUCTEM
yIpaBJICHUS! ¢ HEHPOHHBIM PEryJIATOPOM. 3alauM MpH UX peanu3auuu. [IpuHIMIBI 00ydeHus: HEHPOHHBIX

Mojiesiell 00bEKTOB U HEHPOHHBIX PeryisTopoB. [Touck onTuManbHBIX HACTPOEK aIropuT™Ma 00yUeHHSI.




Pazgen 4. U3yuyenue ocoOeHHocTell (PYHKIHOHUPOBAHMS M HMHMTAIMOHHOE MOJEJUPOBAHHE
HeilpoceTeBbIX CHCTEM yNIPaBJICHUS.

NMutanmmoHHOE MOAETMpPOBaHUE TIpollecca 00yUeHHsI HEHPOHHBIX Mojieliell 00beKTa M HEHPOHHOTO
peryisitopa. AHajau3 MHOTOMEPHBIX IEPEXOJHBIX MPOIIECCOB B CHUCTEME YIPABJICHUS C HEUPOHHBIM
perynaropoM. BiusiHue nurymMoB mporecca Ha (yHKIMOHHUPOBaHHE HEHPOCETEBBIX CUCTEM.

4.3 JlabopaTropHble padoThbI

Ne JIP Ne HaumenoBanue 1abopaTopHbIX paboT Koz-0
pazneina 4acoB

1 1 O3HakoMJICHUE C PUHIMIIAMHU paOOThl HCKYCCTBEHHOTO MHTEIUICKTA U 2
HEHPOHHBIX CETEN

2 2 N3yuenune crnenuaain3upoBaHHOTO ITPOTPaMMHOTO 00ecTIeueHUs IS 2
MOJEIIMPOBAHUsL HEUPOCETEN

3 2 V3ydeHue TONoNOoruii ¥ CTPYKTYp HEHPOHHBIX ceTel 2

4 3 O6paboTKa ¥ TOArOTOBKAa MacCUBOB JTaHHBIX I O0yYCHHS 2
HEUPOHHBIX CeTeH

5 3 N3yueHne 0coOeHHOCTEH HACTPOIKHU aITOpUTMOB O0yUSHHS 2
HelpoceTrei

6 4 [TocTpoeHnre HEHPOHHBIX MOJIETIEH TEXHOJIOTUUECKHUX MPOIIECCOB 2

7 4 NmMurtanronnoe moienupoBaHue U 00y4eHre HEMPOHHOTO PeryysTopa 2

8 4 AHanu3 QyHKIIMOHUPOBAHUSI HEHPOCETEBOM CUCTEMBI YIIPABICHUS 2
Hroro: 16

4.4 UnauBuayajbHOE TBOPYECKOE 3a/1aHUE

[Tpumepnsbie Tembr UT3:

1 HeilpoHHble ceTH — Kak HOBeillllee HampaBiIeHWEe MPAKTUYECKOTO MPUMEHEHUST MH()OPMAIIMOHHBIX
texHonoruil. Kiaccugukanys HeHpOHHBIX CETEH MO HAIIPaBJICHUSM UX UCIIOJIb30BAHHUS.

2 Hcropus BOZHUKHOBEHUSI HEMPOHHBIX ceTell. Mcronb30BaHne HEMPOCETEN B 3aa4ax YIIPaBJICHUS
1 iporuo3upoBanusi. OCHOBHBIE JOCTOMHCTBA U HEJOCTAaTKU HEMpoceTel.

3 MckycCTBEHHBIH HEWPOH, Kak MOJeNb OMOJIOrMYeCcKOro NMpoToTuna, CTpykrypa Heiipona. [lonstue
CHUHANTHYECKUX BECOB U Ipeodpasyromeil pyHKIuu.

4 Buael npeoOpaszyronmx ¢GyHKUMNH HeipoHoB. Hcmonbp3oBaHue mpeoOpasyommx (QyHKIHHA
HEUPOHOB JIJIsl Pa3IMYHBIX 001acTe MPUMEHEHHS.

5 Ilpumepsl npuMeHeHUs HeifpoceTeil B pa3iaMyHbIX OOJIACTSIX HaykH M TexXHUKU. Knaccupukarus
3a/1a4, peaeMbIX € MOMOIIBI HEHPOCETEH.

6 DTanbl NPOEKTUPOBAHUS HEHPOHHON MOJETH 0OBEKTa YIIPaBICHUS.

7 OCHOBHBIE CTPYKTYPBI HEUPOCETEH M MX UCIIOIB30BAHUE VISl PA3IMYHBIX 00JIaCTe MPUMEHEHUSI.

8 Cerm  mpsAMOro  pacnpocTpaHeHus.  (IepCcenTpoHbI).  XapaKTepHble  OCOOCHHOCTH,
(GbyHKIIMOHUpOBaHKE, 0071aCTH TPUMEHEHHUS.

9 Obyuenue Heltpocereit mpsiMoro pacnpoctpanenus. Anroputm Back — Propaqation, ero cymsocTs.

10 Camoopranusytouiecs: kaptel Koxonena. XapakTepHble OCOOEHHOCTH, (DYHKIMOHHpPOBAHUE,
00JIaCTH MPUMEHEHHS.

11 ®ynkuus B3auMHOro BiMsSHUS HeilpoHoB B cioe Koxonena. OOyuenue cereii Koxonena.
IIpaBuio Koxonena.

12 Ceru Xondunga. OcodbeHHoCTH, PYHKIIMOHUPOBAHHUE, 00JIaCTU IPUMEHEHHUS.

13 Heiiponnas mozeins npouecca. JlocTonHCTBa U HEAOCTaTKU. Bonpocsl IpUMEHUMOCTH.

14 Tlpuanun oOydeHus U GYHKIUOHUPOBAHUS HEUPOPETYIATOPA B COOTBETCTBHH C aJTOPUTMOM
Back—Propagation.

15 HeitpokoMIibloTEp Kak anmnapaTHas peanusanus Heilpocereil. [lapanienbHble BEIYUCICHUA.

16 Cucrema uMMUTaIMOHHOTO MozaenupoBanus Neuro Works 11 ee OCHOBHbBIE BO3MOKHOCTH.



17 Ucnonws3oBanue anpuopHO WHPOpMauu 00 00BEKTE YIpaBICHUS ISl TOCTPOSHHUS CTPYKTYPHI
HEUPOHHOU MOJEINH.

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHne TUCIUILINHBI

5.1 OcHoBHas 1uTEpaTypa

1. Ceperun, M.IO. UnTennexryanbHbie HHPOPMAIIMOHHBIE CUCTEMBI : yaebHoe nocodue / M.IO. Ce-
perud, M.A. BanoBckuii, A.B. fIkoBneB ; MunuctepcTBo oOpazoBanus M Hayku Poccuiickoit denepanuu,
denepanbHOE rocyIapCcTBEHHOE 010 HKETHOE 00pa30BaTeNbHOE YUPEKICHHE BBICIIETO MPO(HECCHOHATEHOTO
oOpazoBanus «TaMOOBCKHI TOCYIapCTBEHHBIN TEXHUYECKUH YHHUBEPCUTETY. - TamO0B : 3aaTenbcTBO
@I'BOY BIIO «TI'TY», 2012 - 205 c. : wi. -bubmumorp. B kH. ; To xe [DnexTponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=277790. — Pe;xum mocTyma: i aBTOPH3. MOJIb30BaTEIEH.

2. ©umnmos, @. B. HeiipocereBrie TexHooTHY : yuebHoe nocodue / @. B. GunumnmoB. — CaHKT-
[TerepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2020. — 129 ¢. — TekcT : anekTpoHHbIH // JIaHb : 31ek-
TpOHHO-OMOmMoTeunas cucrema. — URL: https://e.lanbook.com/book/180056 (mata oOpamnicHwms:
01.04.2023). — PexuM ocTyIa: i aBTOPHU3. MOJIb30BATEIICH.

5.2 JlonoiHuTE IbHAS JINTEPATypa

I'onosko, B. A. HelipocereBbie TexHOOTHH 00pabOTKU NaHHBIX : yueOHoe mocooue / B. A. ['omoeko, B. B.
Kpacnonpommn. — MuHck : BI'Y, 2017. — 263 c. — ISBN 978-985-566-467-4. — TekcT : anekTpoHHbIH // JlaHb :
ANEKTPOHHO-OnOHoTeyHas cucrema. — URL: https://e.lanbook.com/book/180542 (nata obpamienus: 02.05.2024). —
Pexxum noctyma: it aBTOpU3. MOJIb30BaTEINCH.

[maros, I'. I1. HelipoHHbIe ceTH U TeHeTHYecKuid anroput™ : yueonoe nocobue / I. I1. lImaroB. — TBepsb :
TI'TY, 2019. — 200 c¢. — ISBN 978-5-7995-1007-7. — Tekcr : anekTpoHHEIH // JIaHb : 37eKTpOHHO-ONOIMOoTeYHAs
cucrema. — URL: https://e.lanbook.com/book/171312 (nata obpamenus: 02.05.2024). — Pexxum gocTyma: Juis aBTo-
pH3. MOJIB30BATENIEH.

5.3 llepuoanyeckue U31aHUA

- UndopmanimoHHO-yIpaBiIsAIoIne CUCTEMBI : KypHall. - M. : ArentctBo "Pocneuars”, 2021,
- Heiijpounpopmatuka: xypHai. - M. : LleHTp onTUKO-HEHpPOHHBIX TexHoJorui HayuyHo-
HCCIIeIOBATEIILCKOTO MHCTHTYTAa CUCTEMHBIX UccliefoBannid Poccuiickoii akanemun Hayk", 2022;

5.4 UnTepHeT-pecypcebl

http://www.gpntb.ru — «['ocynapcTBeHHas myOnnvHas HayqYHO-TeXHUYECKas Onbnnoreka Poccuny;

http://www.rsl.ru — «Poccuiickas rocynapcTBeHHasi OMOIHOTEKAY;

http://citforum.ru/database/osbd/contents.shtml «OcHOBBI cCOBpeMEHHBIX 0a3 JaHHBIX;

http://www.intuit.ru/department/database/databases/ - «HamuoHambHBII OTKpPBHITHI YHUBEPCUTET
NHTYUT».

5.5 IIporpammHoe olecmnedyeHue, NpoeccCHOHAIbHBbIC 0a3bl JaHHBIX W HMHGOPMALHMOHHBIE
ClIpaBOYHbLIC CHCTEMbI

1 Onepanunonnas cucrema PEJ[ OC.

2 Maket oducubIx npuioxenuit LibreOffice.

3 [IporpammHuas cuctema st opranusanuu Buaeo-kondepeni-ces3u MTS Link.

4 Annexc.bpaysep — Opaysep, co3gaHHBIM KOMIaHWeH «SIHIEKC» Ha OCHOBE JBIKKa (OecruiaTHas
Bepcusi). Pexxum noctyna: https://browser.yandex.ru.

5 Ceoboausrii makeT opucHbIx mprinokernit ApacheOpenOffice.

6 CBoboanoe I1O mis co3ganus HelipoHHbix ceteir NeuroNet.



6 MaTepuajnbHO-TeXHHYeCKOe o0ecnedeHne TUCHUILIMHBI

VY4eOHble ayAUTOPHUH AJISl IPOBEICHUS 3aHATHH JIGKIIMOHHOTO THIa, CEMUHAPCKOTO THIIA, KYpPCOBOTO
MIPOCKTUPOBAHUS, JJI MPOBEJACHUS IPYIIOBBIX U MHAUBUIYATbHBIX KOHCYJIbTAIlMN, TEKYIIErO KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTallly, OCHAIIEHbl KOMIUIEKTAMH YYEHUUYECKON MeOenn, TEXHHYECKUMHU CPeACTBAMU
o0ydeHUs1, CITy>KaITUMHU JIJIS TIPEICTaBIICHUS yueOHON HHPOpMAITUU OOJIBIION ayIUTOPHUH.

Jns npoBeneHusi 1a00paTOPHBIX 3aHATUNA UCHOJB3YETCSl ayAUTOpPHUSI, OCHAILIEHHAs KOMIIBIOTEPHOMN
TEXHUKOU.

[Tomemenue AJis CaMOCTOSITENILHOM pabOThl OOYYAIOUIMXCS OCHAIIEHO KOMITBIOTEPHOW TEXHUKOM,
noakiIoueHHo K cetu "MHTepHeT", M oOecrmeueHHueM JOCTylma B JJIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.



